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,r denotes phenyl, naphthyl, pyr.dyU Pu.noUnyl or 

.soou^noUnyl, these radicals be.ng «.onosubs t , u t ed 
to tetrasubstituted, preferably monosubs t i tuted to 
tr^substUuted, by identical or different radicals 
fro« the series comprising halogen, hydroxyl, U,- 
C4)aUyl, halo ( C > a Uy I , ( C ^-C 4 ) a Uox y , (C3-C6)- 
cycloaUoxy, ( C 3-C 6 > a U eny I ox y , ( C3-C6 ) a U y ny I o x y , 
(Ci-C4)alkoxy-(Ci-C,)-aUoxy, ha I o ( C 1-C4 ) a ^ "oxy , 
halo(C3-C6)aUenyloxy, ha I o( C 3- > a Uy "y I oxy 
(Ci-C,)aUylthic, (Ci-C4)aUylsulfinyl, CC1-C4 - 
auylsulfonyl, NO^, -CN, -HHR^, c y ano ( C ^ -C4 ) a I ky I , 
phenoxy, phenoxy ( C 1-C 4 > aUy I , phenyl (C aUoxy , 

phenylthio, phenylsul f inyl or pheny I su I f ony L , .t 
being possibl for the six last«ent ioned radicals to 
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C,)aUoxy, CC,-C.)atKo.ycarboo.U -CH or HO^, 
turther«ore by a radial of the formula 



-C-2-B4 
X 



^ R5 ' m 



fr.-c, )alkyl or phenyl which may 
denotes hydrogen, < C 1 -C4 > alic y i ^ 
^ „onos.bstUuted or d.subst Uuted by h og n 

<C,-C,>aUyU (C,-C.)aUoxy, HO^, CN or (C,-C,) 

anrrrnrprna'enuy o. one ano.he. .enoce h..ro.en, 
' CC ^OaUy. -.^ch«a. bes.bstU.te. b, cyano 

n.droxy. or < C , -C , , a U o , y , PhenyL or ^enzy ^ 
„3y both be substUuted, ,n each case preferab y 
JosubstU.ted or d . s.bs . U u . ed, in -e^--^ 
,.ng by halogen, C C , -C , ) a . (C,-C.)-aUo, , NO, 
or -CN; (Ci-C,)aUoxy, ( C 1 - C , ) - a U 0 x y c a rbo^^y L 
.al.CC.-OaUo.ycarbonyl, < C . - C. ) -a U 0 xy ( , - C . ) - 
aUoxycarbonyl, ( C 1 - C , ) - a U o xy c a rbony I ( C i - C 4) 
at.oxycarbonyl, carboxyl o, a radical of the 
f ormul a 



-C-< . -C-N-N 



R1I 

R-.o 



.Rio 



denotes hydrogen, (C^-C.JaUyl which may be m n 
...stituted to hexasubstituted by halogen an or 
onosubstUuted or d i s ubs t , t u t ed by CC,-C,)aU 
UvU>aUoxy(C,-C,)aUoxy, < C , -C , ) a I . o xy c a . o I 
(C,-C,)aUylthio, (C,-C,)aUylsulf,nyl, (C,-C,) 
auylsulfonyl, ( C . ) a Uy t am i no, -CH.^"-'- 
.etrahydrofuryl, benzofuryl, phenyl, Phenoxy or 
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benzyLoxy, it being possible for the six last- 
mentioned radicals to be monosubs t i tuted to tri- 
substituted, in each case in the phenyl ring or the 
heteroaromatic ring, by halogen, (Ci-C4)alkyl or 
(Ci-C4)alkoxy, ( C 3- C 6 > c / c I oa I k y I , ( C3-C6)-aLkeny I / 
cyclohexenyl, ( C 3-C 5 ) a I ky ny I or phenyl, which may 
be monosubstituted to t r i subs t i tuted by halogen, 
(Ci-C4)alkyL, ( C 1 -C4 > a I koxy or ( C 1 -C 4 ) a I ko x y c a r bony I ; 
or a radical of the formula 

-N=C 



wnere the I a s t men t i oned radical is excluded when 
Z = S, 

R5 denotes hydrogen or ( C 1 - C 4 ) a L k y I , 

cenotes hydrogen, (Ci-C4)alkyl or, together with 

and the nitrogen atom connecting these rad^- 
.als, a 5- to 7-membered heterocyclic ring which 
.•an contain as ring members one or two radicals 
from the series comprising -0-, -S- and -NR5- and 
Which may be monosubstituted to t r i s ubs t i t u t ed by 
(Ci-C4)alkyl ; 

denotes hydrogen, ( C 1 -C4 ) a I k y I , phenyl or benzyl 
where the phenyl ring may in each case be monosub- 
stituted to trisubstituted by halogen, (C1-C4)- 
^Lkyl, (Ci-C4)alkoxy, ( C 1 - C 4 ) a I k 0 x y c a r bony I , 
-NO2, CF3, -CN or a radical of the formula 



-B9 

C-N . -C-OR1 , -C-Ri , -P(XR5)2 

X ^Re 0 0 X 



-S-Ri 
II 

(0)n 
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R5 and R9, independently of, one another, denote hydrogen 
or (Ci-C/,>alkyl , or the two radicals and R9, 
together with the nitrogen atom connecting them, 
denote a 5- to 7-meiiibered heterocyclic ring which 
can contain as ring members one or two radicals 
from the series comprising -0-, -S- and -NR5- and 
which may be monosubs t i tuted to t r i s ubs t i tu t ed by 
{ C'j-C4)alkyl, hydroxyl, ( C 1 -C 4 ) a I kox y , phenyl or 
benzyl which may both be substituted, preferably 
monosubst i tuted to t r i subs t i t u t ed, in the phenyl 
ring by ( C •] -C4 ) a I ky I , ( C ■) -C4 ) a I koxy , halogen or 
(Ci-C4)alkoxycarbonyl, 

R-JO 3nd R11, independently of one another, denote hydroge 
( C 1-C4 ) al kyl , phenyl or benzyl which may both be 
substituted, preferably monos ub s t i t u t e d to trisub- 
sti tuted, in each case in the phenyl ring, by 
halogen, ( C 1 -C4 ) a I k y I , ( C 1 - C 4 ) a I k 0 x y , NO2 . -CN, 
CF3 or (C-)-C4}alkoxycarbonyl, or Riq and R 1 ■) 
together denote the 

radical, 

• = \ 

R12 3nd R13, independently of one another, denote (C1-C4) 
alkyl, (Ci-C4)alkoxycarbonyl, phenyl or benzyl 
which may both be substituted, preferably monosub- 
stituted to trisubstituted, in the phenyl ring by 
halogen, ( C -C4 ) a I k y I , ( C 1 -C4 ) a I kox y , (C1-C4)- 
alkoxycarbonyl, CF3, -CN or NO2, 



R2 0 0 

denotes =C , -S-, -S-, -S-, -0- or NR7; 

R3 0 

denotes =C , -S- or -0-, 

R3 
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T 



denotes 




0 0 



■S-, -s- 



o r 



-0- 



0 



X 



denotes 0 or S, 



Y 



denotes 0, S or NH, 



Z 



denotes 0, S or NR^, 
denotes 1, 2 or 3, and 
denotes 1 or 2, 



n 



with the proviso that m cannot be CH2, S, SO or 
SO2 when Y denotes 0, Ri, R2 and R3 denote H and 
Q and T denotes CH2/ 

5. The use of a compound of the formula I of claim 1 or 
2, or a salt thereof, as a herbicide. 
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I 



HOECHST AKTIENGESELLSCHAFT 



HOE 86/F 312 



Bicyclic ioiides, a process for their preparation, and 
their use in plant protection 

Bicyclic i m i de s ha v i ng a herbicidal activity are des- 
cribed in EP-A 70,389, EP-A 104,532 and US Patent 
5 4, -.79,276. 

Surprisingly, new bicyclic imides have now been found 
which have a markedly better herbicidal activity along 
with excellent selectivity. 



The present invention therefore relates to compounds of 
10 the formula I, or their salts, 

X ^2 ^3 

Ar-N. 1 I 



enotes phenyl, naphthyl, pyridyl, quinolinyl cr 
soqu inol iny I , these radicals being mo no s ub s t i t u t e d 
o tetrasubst i tuted, preferably monosubs t i t uted to 
r isubst ituted, by identical or different radicals 
rom the series comprising halogen, hydrcxyl, 
Ci-C4)alkyl, h a I o ( C i - C 4 ) a I k y I , ( C 1 - C 4 ) a I k o x y , 
C3-C6)-cycloalkoxy, ( C 3-C ^ ) a I k eny I 0 x y , (C3-C6)- 
alkynyloxy, ( C 1 -C 4 ) a I k o x y - ( C 1 - C 4 ) - a I k o x y , halo- 
C 1-C4) al koxy, h a I o ( C 3 - C ^ ) a U e n y L o x y , haLo(C3-C6)- 
Ikynyloxy, ( C 1 - C 4 ) a I k y I t h i o , ( C 1 - C ) a L k y I s u L f i n y I , 
C •,-€4) al kyl sul f onyl , NO2, "CN, -NHR^, cyano- 
Ci-C4)alkyl, phenoxy, p h e n o x y ( C -] - C 4 ) a I k y I , 
phenyl(Ci-C4)alkoxy, phenylthio, p h e n y I s u I f i n y I 
or phenylsulfonyL, it being possible for the 
six lastmentioned radicals to be monosubstituted, 
d i s ubs t i t u ted or t r i s u b s t i t u t e d in the phenyl 
ring by halogen, ( C - C 4 ) a I k y I , { C 1 - C 4 ) a I k 0 x y , 
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(C ■|-C4>aUoxycarbony I , -CN or NO^ 
by a radical of the formula 



NO; . or f ur t 'lermore 



-C-Z-R4 , -0-P(XR5)2 
X 



R5 / m 



R, denotes hydrogen, < C.1 -C 4 ) a L k y I or phenyl which may 
be m 0 n o s u b s^t i t u t e d, . o r_ ^ d is u b s .t ,^J uted by halogen, 
(cVcA)aUyl, ( C 1 - C 4 ) a I k o x y , ilOj, CN or 
(Ci-C/;)alkoxycarbonyl, 

R2 and R3, independently of one another, denote hydrogen, 
(Ci-C4)alkyL uhich may be su ^ s^^^^,^''^^^,^^,^"^,^^, 

may both be substituted, in each case preferably 
monosubstituted or d i s ubs t i t u t e d , in the phenyl 
ring by halogen, ( C 1 - C 4 ) a I k y I , ( C 1 - C 4 ) a I k o x y , KO2 
cr -CN; 

(C i-C4)aUoxy, (Ci-.C^X-alkoxycarbonyl, haloCCi-C^) 
alkoxycarbonyl, ( C 1 - C 4 ) - a I k ox > ( C 1 - C 4 ) a I k o x y c a r bo ny L 
(Ci-C4)-alkoxycarbonyl (Ci-C4)alkoxycarbonyl, carb- 
oxyl or a radical of the formula 

/R8 Pi /Rn Ri /Rio 

-C-N . -C-N-K . -C=N-N 

H \ II \ \ - 

o Rg ° Rio ^11 



0 Y 



denotes hydrogen, (Ci-C4)alkyl which may be mono- 
substituted to "hexasubst ituted by halogen and/or 
monosubstituted or d i subs t i t u ted by ( C 1 - C 4 ) a I k o x y , 
(Ci-C4)aLkoxy(C i-C4)alkoxy, ( C 1 -C 4 ) a I kox y- 
carbonyl, ( C - C 4 ) a I k y 1 1 h i 0, ( C 1 - C 4 ) a I k y L s u I f i n y L , 
{Ci-C4)alkylsulfonyl, ( C 1 -C 4 ) a I k y I am i no, -CN, 
furyU tetrahydrof uryl, benzofuryl, phenyl, phenox 



or benzyloxy, U be^ng possible for the six Last- 
.entioned radicals to be n,ono s ubs t i t u t ed to tr,- 
substituted, in each case in the phenyl ring or the 
.eteroaro.atic r,ng, by halogen, (Ci-C,)alkyl or 
(C,-C,)aUoxy, ( C 3-C 6 > c / cl o a U y U ( C3-C6 > a U eny I , 
cyclohexenyl, ( C 3- Cfi > a U / "V I or phenyl, -h.ch .ay 
be ™onosubstitu .d to t r i subs t i tuted by halogen, 
(Ci-C4)aUyl, (Ci-C,)al.koxy or ( C 1 -C, ) a U o xy c a r b- 
onyl; or a radical of the formula 



-TJ=C 



where the I a s t .en t i oned radical .s excluded when 
Z = S, 

R5 denotes hydrogen or ( C 1 - C 4 ) a I k y I , 

,5 denotes hydrogen, (C,-C,)aUyl or, together with 

R, and the n.trogen ate connecting these radi- 
cals a 5- to 7-membered heterocyclic r.ng wh.ch 

an Contain as r,ng .e.bers one or two radicals 
iro. the ser,es comprising -0-, -S- and -NR5- and 
Ko»;«-.it-pd to t r isubs t i tut ed by 
20 which may be monos ubs t 1 t u t e d to 

(C i-C4)aUyt ; 

denotes hydrogen, (C,-C.^aUyl, phenyl or benzyl 
Where the phenyl ring .ay in each case be .onosub- 
stituted to trisubstituted by halogen, (C1-C4)- 
25 aUyl, (Ci-C,)aUoxy, ( C ^ - C, ) a Uo x y c a r bon y I , -NO^, 

-cN or a radical of the formula 

. -C-ORi . -C-R^ . -?m^)2 or 

1 ^R8 ' ° 



-S-Ri 
(0)n 



8 and R9, independentl/ of one another, denote hydrogen 
or (Ci-C4)aUyL, or the two radicals Rg and R9, 
together with the nitrogen atom connecting them, 
denote a 5- to 7-membered heterocyclic ring which 
can contain as ring members one or two radicals 
from the series comprising -0-, -S- and -NR5- and 
which may be monos ub s t i t u t e d to t r i subs t i tuted by 
(Ci-Cz,)aLkyl, hydroxyL, ( C 1 - C 4 ) a L k ox y ; phenyl or 
benzyl which may both be substituted, preferably 
monosubstituted to t r i subs t i tuted, in the phenyl, 
ring by ( C 1 -C 4 ) a I ky L , ( C 1-C4 ) alkoxy, halogen or 
(Ci-C4)alkoxycarbonyl, 

MO and R11, independently of one another, denote hydro- 
gen, (Ci-C4)aLkyl, phenyl or benzyl which may both 
,be substituted, preferably monos ubs t i tu t ed to tri- 
substituted, in each case in the phenyl ring, by 
halogen, ( C 1 -C 4 ) a I k y L , ( C i-C 4 ) a I k o x y , NO2, -CN, CF3 
or (Ci-C4)aUoxycarbonyl, or R10 and R^ together 
denote the 



=C radical. 



R12 and R13. independently of one another, denote 

(Ci-C4)alkyl, ( C 1 -C ^ ) a U 0 x y c a r bon y L , ph.nyL or 
benzyl which ma> both be substituted, preferably 
„onosubstituted to trisubstituted, in the phenyl 
ring by halogen, ( C 1 -C 4 ) a I k y I , ( C 1 -C 4 ) a I k ox y , 
(Ci-C4)aLkoxyc.arbonyl, CF3, -CN or NO2, 



n 

denotes =C 

\3 



7 


denotes 


T 


K ■ 




denotes 


0 or 


s. 


Y 


denotes 


0, S 


or NH, 


Z 


denotes 


0, S 


or NR^,- 


m 


denotes 


1, 2 


or 3, and 


n 


denotes 


1 or 


2, 



O 0 



with the proviso that M cannot be CH2, SO or SO2 
when Y denotes 0, Ri, Rz and R3 denote H and Q and 
T denotes CH2. 

10 The compounds of the formula I can exist as pure stereo- 
isomers or as mixtures thereof. All these isomeric forms 
are covered by the invention. 

Salt formation in the case of the compounds of the for- 
mula I can take place -hen R2 or R5 denotes carboxyL or 

15 when ZR4 denotes OH or SH. Possible salts are generally 
those which can be employed in agriculture. These in- 
clude, for example, the alkali metal salts and alkaline- 
earth metal salts, in particular Na, K, Mg and Ca salts, 
or the salts with ammonium, which may be monos ubs t i t u t e d 

20 to tetrasubstituted by organic radicals, in particular 
alkyl or hydroxyalkyl radicals. 

In the definition of formula I, haloalkyl, haloalkoxy, 
haloalkenyloxy or ha I oa I ky ny I oxy contains one or more 
halogen atoms, mainly one to six F, CL or Br atoms. 
25 These include, for example, the -CF3, -C2F5, -CH2CF3, 
-CF2CI, -CF2CHF2, -CF2CHFCI, -CF2-CH2-CF3, -CF2-CHFBr, 
-OCF3, -OCF2-CHF2, -OCF2-CHFCL, -OCF2-CHCL2, -0CF2-CHFBr, 
and -OCF2-CHF-CF3 radicals. 

Suitable heterocyclic radicals for the R6-N-R4 or R8-N-R9 
30 group are, in particular, piperidine, pyrrolidine, morpho- 
Line and 2 , 6-d i me t hy I mo rpho I i ne . 



1, T arp those compounds 
Preferred compounds of the formula I are 

in which 

.eno.es Phenyl. -hU. »a, be .onosubstUuted .0 
.HsubsMtuted by fluorine, chlorine, bro«.ne, 
<C,-U,aU,l, (C,-C,>aU0.y, , Cj-U > a U eny I oxy 
U -C,)alWny.o.y, halo(C,-C.>aUyl. ^3 ° l"^*' 
.Uoxy, -.H«„ <C,^C.,aUyUhio, <C,-C. aUyl- 
.ol.onyl, N02 or a radical of tKe formula 

-C-Z-F4 - -X-(cU-C-Z-B4 , 
„, denotes hydrogen, <C,-C,>aU>l or < c , - C . > a I . o . y - 
. and"rrn::oendenny of one .no . he r , oe n I e h d . , 
(C,-C4>alkyl, ( C , - C ^ ) a U oxy c a r bon, I , <C, 
,Uox .C,-C„aUoxycarbonyl, hal 0 ( C , - U > aUox y- 
carbony, < c ,-C. > a U o . y c a r bony I < C ,-C , > a Uo xy- 
carbonyl, -<■», carboxyl or 

0 Rg 

„ deno.es <C,-C,.aUyl, hal o < C ,-C . > a Uy I . <C,-C4>- 
,0 ' auoxyauyl =^ <C,-C,>aUoxycarbonyllC,-C.>al.yl. 



»5 



denotes H or < t , -C 4 ) a I k yU, 
denotes hydrogen, ( C ,-C 4 ) al ky I , 



By denotes hydrogen, 1 1. 4 ' • ' - ' ^ - pg 

phenyl or benz,l, -h,ch »ay both be -on 0 s .bs t i to t ed 
Tdisubst-luted by <C,-C4.alky., < C , - C 4 > a I k 0 <y , 
halogen, NO2 or -CFj, 

,nd R, denote hydrogen, lC,-C4.alkyl or, together -ith 
' the hUrogen a.o. connecting the., a 6-«e»be;ed 
saturated heterocyclic ring. 



denotes _o- or 



denotes c 



\ 



denotes or -S- / 



X denotes 0 or S, 

Y denotes 0 or NH, 

Z denotes 0 or S and 

tn denotes 1. 

Particularly preferred compounds of the formula I are 
those compounds in which 

Ar denotes phenyl, wh.ch .ay be .ono s ub s t i t u t e d to tr 
substituted by fluorine, chlorine, brcmme, (Ci-C, 
a'kyl (Ci-CA)aUoxy, h a I 0 ( C .-C^ > a I ko x y , (C3-C4)- 
aUen^loxy, ( C 3- C 4 > a U y n y I 0 x y or ( C , - C , ) . U y I t h i o, 

denotes hydrogen or ( C 1 - C 4 ) a I k y I , 

R2 and R3, independently of one another, denote hydrog.n 
or (Ci-C4)alkyl, 

M denotes / CR2R3 oxyS^'^' 

Q and T denote ^ CR2R3/ 

X and Y denote oxygen. 

The invention furthermore relates to a process for the 
preparation of compounds of the formula (1), or salts 



thereof, wherein 

D or S, a compound of the formula U 
reacted with a comp 



a)where'---' , ,,, 

^pound of the formula III 



HN 

Ar-N=C=X V-0 



3 whU. « denotes H or CCj-C.>aU.l o^^ 

b) 5 compound of the formula II 



the formula IV 



°'" «H o-f the formula I obtained 

•> uhpre Y = 0, a compound ot tne u 

converted, H appropriate, into it= .a... 

„ variant a), the reaction for R • alkyl .a^es 
in process variant , 

„^„e in an inert organ, c solve ^ 
,3 .atic aowent socn a. toc.ene or^^^>^ - 

gena.ed hydrocarbon ^■''^'rjZ ^ . ^ aPpropriat, 

.iiscpropyl ether or ,n ,.e 

.ase catawsi, at - ' -^^^^^^^^ 

" Va . e«a.pte or,an,c a.in.s ..ch a, 

2u ably organic bases, tor 

triethyia.ine or at ternat ivety pyr>d,ne. 

<nr R - hydrogen can alternatively be car- 
"'/"rr.a r as e solvent or, preferably, in the 
::::rrg:ni: ::i^^"^ .-P-se syste... ^he procea.. 
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is particularly preferred here in which the compound of 
the formula III is converted into the anion using an in- 
organic base, for example an alkali metal hydroxide, 
carbonate or hydrogen carbonate or alkaline-earth metal 
5 hydroxide, ca'-bonate or hydrogen carbonate, such as 
sodium hydroxide or alternatively potassium carbonate, 
or an organic base, for example an organic amine such as 
tr iethyl amine. In order to dissolve the anion in water, 
the isocyanate or isothiocyanate of the formula II, dis- 
10 solved in an inert organic solvent such as, for example, 
toluene, chlorobenzene or chloroform is then added drop- 
wise with vigorous stirring. 



The pH of the aqueous phase is then adjusted to a value 
between 1 and 3 using an acid, preferably using a mineral 
15 acid such as hydrochloric acid or sulfuric ac:d, and sub- 
sequently reacted further at temperatures between 50 and 
100°C. 



In process variant b), the 
inert organic solvent, for 
20 such as toluene or c h I o r o b e 
carbon such as chloroform o 
temperatures from 20 to 120 



reaction takes place in an 
example an aromatic solvent' 
nzene, a halogenated hydro- 
r in d i me t h y I f 0 r m a m i d e , at 
°C, preferably 60 to 100°C. 



The hydrolysis in process variant c) takes place in 
water or aqueous m i ne r a I . a c i d, if appropriate in the pre- 

25 sence of an inert organic solvent, at temperatures be- 
tween 20 and 120°C, preferably 60 and 100°C. Possible 
organic solvents are, for example, water-immiscible sol- 
vents such as aromatic solvents (for example toluene or 
chlorobenzene) or halogenated hydrocarbons (for example 

30 chloroform) . 



The compounds of the formula (II) are known or can be 
prepared analogously to known processes, cf. Houben-Weyl, 
Methoden der organischen Chemie [Methods of Organic 
Chemistry], Vol. VIII, p. 120 (1952), Houben-Weyl Vol. IX, 
35 p. 875, 869 (1955). 
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Some amines of the formula III are known. For Q, M and 
T = CR2R3 and Q and T = CR2R3 and M = NR7, they can be 
obtained by simple catalytic h y d r og e n a t i on of the corre- 
sponding pyridine or pyrazine derivatives. Amines of the 
formula III can also be prepared from amines of the for- 
mula IV by conversion of the nitrile group by coryen- 
tioml methods, cf., for exar.ple. Org. Synth. Coll. 
Vol. I, p. 321 (1941) or Houben-Weyl Vol. VIII, p. 536. 



Sone amines of the general formula IV are known from JP-A 
10 3073-569 or they can be prepared analogously to the pro- 
cess described therein. 



The compounds of the formula 1 according to the invention 
have an excellent he rb i c i da I ac t i v i t y against a broad 
range of economically important monocotyledon and dicoty- 

15 ledon harmful plants. Even perennial weeds which' are 

difficult to control and put out rhizomes, rootstocks or 
other permanent organs are well covered by the active 
coBpounds. At the same time, it is immaterial whether 
the substances are applied using presowing, preemergence 

20 or pos t eme r gene e methods. 

The following are examples of harmful plants which can be 
controlled: weed grasses, such as Avena fatua, Alopecurus 
sp., Lolium sp., Setaria sp., Digitara sp.. Sorghum hale- 
pense, Echinochloa sp., Agropyron sp., Cynodon sp. and 

25 Phalaris sp., and dicotyledon plants, such as Lamium -^p., 
Veronica sp-, Galium s-., Stellaria sp.^ Matricaria sp., 
Papaver sp., Centauria sp., Amaranthus sp., Galinsoga sp. 
Mercurialis sp., Sida sp., Abutilon sp.. Ambrosia ..p., 
Xanthium sp., Cirsium sp., Artemisia sp., Rumex sp., 

3D Convolvulus sp., Ipomea sp. and Sinapis sp.. 

If the compounds according to the invention are applied 
to the soil surface before germination, either emergence 
of the weed seedlings is entirely prevented, or the weeds 
grow to the seed leaf stage, but then stop growing and 
finally die completely after three to five weeks have 



passed. On application of the active compounds to the 
green parts of the plants using the po s t erne r g en c e . me t h od , 
a drastic cessation of growth likewise occurs very 
rapidly after the treatment, and the weed plants remain 
at the stage of growth present at the time of application 
or die completely more or Less quickly after a certain 
time, so that weed competition which is harmful for the 
crop plants can in this way be eliminated very early and 
lastingly through use of the novel agents according to 
theinvention. 



Although the compounds according to the invention have an 
excellent herbicidal activity against monocotyledon and 
dicotyledon weeds, crop plants of economically important 
crops, such as, for example, wheat, barley, rye, rice, 
corn, sugarbeet, cotton and soybean, are damaged only 
insignificantly or not at all. For these reasons, the 
present compounds are very highly suitable for selective 
control of undesired plant growth in agricultural crop 
plants. 



In addition, the compounds according to the invention 
have growth-regulating properties in crop plants. They 
have a regulating action on the plant's inherent meta- 
bolism, and can thus be employed for simplifying harvest- 
ing, such as, for example, by initiating desiccation, 
abscission and stunting of growth. In addition, they are 
also suitable for general control and inhibition of un- 
desired vegetative g r ow t h • w i t hou t at the same time kill- 
ing the plants. Inhibition of vegetative growth plays 
an important part in many monocotyledon and dicotyledon 
crops since lodging can thereby be reduced or completely 
prevented. 



The compounds according to the invention can be used in 
the conventional preparations, if appropriate mixed with 
further active compounds, as wettable powders, emulsifi- 
able concentrates, sprayable solutions, dressings, dusts 
dispersions, granules or m i c r ogr anu I e s . 



35 
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Wettable powders are preparations, uniformly dispersible 
'n water, which, besides the active ccupounds and in addi 
t^on to a diluent or inert material, contain wetting 
agents, for example pel y o x e t hy I a t ed a I k y I pheno I s , poly- 
5 oxethylated fatty alcohols, aUyl- or aUy Ipheny I sul f on- 
ates and/or dispersing agents, such as sodiun. Ugnin- 
suLfonate, sodicn, 2 , 2 ' -d i nap h t h y I .e t h ane -6 , 6 ' -d i s u I f on a t e , 
sodium dibutylnaphthalenesulfonate, or alternatively 
sodiun, oleoylmethyltaurinate. They are produced in a 
10 convenMonal fash, on, for example by grinding and mixing 
the component s . 

Enulsifiable concentrates can be produced, for example 
by dissolving the. active compounds in an inert organic 
solvent, such as butanol, c yc I ohe , anone , d i me t h y l f o r m - 
5 aniide, xylene or alternatively h , g h e r -bo i L , r.g aromatics 
or aUphatic or c y c I oa li p h a t i c hydrocarbons, with addi- 
tion of one or more emulsifiers. In the case of liquid 
active compounds, the solvent component can also be 
omitted entirely or partly. As emulsifiers, the foLlow- 
D ^ng can be used, for example: calcium salts of alkyl- 
arylsulfonic acid, such as Ca do de c y I be n z ene s u L f on a t e 
or nonionic emulsifiers, such as fatty acid polygiycol' 
esters, alkylaryl polygiycol ethers, fatty alcohol 
polygiycol ethers, propylene o x i de / e t h y I en e oxide con- 
' densation products, fatty a I c o h o I / p r opy I en e oxide con- 
densation products, alkyl polygiycol ethers, sorbitan 
fatty acid esters, po I yox e t hy I ene sorbitan acid esters or 
pol yoxethy lene sorbitol esters. 

Dusts can be obtained by grinding the active compounds 
with finely d i v i de d s o I i d s , for example talc, natural 
Clays, such as kaolin, bentonite, pyrophilUte or diato- 
maceous ear th . 

Granules can be produced either by atomizing the active 
compounds onto adsorptive, granulated inert material or 
by applying active compound concentrates onto the surface 
of carrier materials, such as sand or kaoLir,,te, or of 
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granulated inert naterial by means of binders, for ex- 
ample polyvinyl alcohol, sodium polyacrylate or alter- 
natively mineral oils. Suitable active compounds can 
also be granulated in the manner which is conventional 
for the production of fertilizer granules - if desired as 
a mixture with fertilizers. 

The active compound concentration in wettable powders is 
about 10 to 90S by weight, the remainder to 100% by 
weight comprising conventional formulation components. 
In the case of emulsifiable concentrates, the active com- 
pound concentration can be about 5 to 80% by weight. 



Oust formulations usually contai 



0.05 to 20% by weight 



of active compound(s), and sprayabLe solutions about 2 
to 20% by weight. In the case of granules, the active 
compound content depends partly on whether the active 
id or s 0 L i 

granulation auxiliaries, fillers etc. 



compound is present .^o-n or sol.u .w..., on uhi 

used. 



In addition, the active compound formulations mentioned 
contain, if appropriate, the adhesives, wettmg agents, 
dispersants, emulsifiers, penetrants, solvents, fillers 
or excipients which are conventional in each case. 

For use, the concentrates, present in commercially avail- 
able form, are diluted, if appropriate, in a conventional 
fashion, for example using water in the case of wettable 
powders, emulsifiable concentrates, dispersions and, in 
some cases, also in the case of m i c r og r anu I e s . Ousts and 
granulated formulations, and also sprayable solutions, 
are usually not further diluted with further inert sub- 
stances before use. 



30 The application rate necess 



1 th the external 



conditions, such as temperature, humidity, inter alia. 
It can vary within broad limits, for example between 
0.005 and 10.0 kg/ha or more of active substance, but 
preferably between 0.01 and 2 kg/ha. 
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M,. tares of the mixed formulations with other active com- 
pounds, such as, for example, insecticides, acaricides, 
herbicides, fertilizers, growth regulators or fungicides, 
may also be possible. 

The invention is illustrated by the following examples. 



A. Formulation examples 

A dust is obtained by mixing 10 parts by weight of act^ 
compound and 90 parts by weight of talc or inert materi 
and comminuting the mixture in a h 



mill. 



A wettable powder which is easily dispersible m water 

obtained b, mixing 25 parts by weight of active com- 
pound, 64 parts by weight of k a o L i n- c on t a i n i ng qu a r t z as 
inert material, 10 parts by weight of po t a s s i urn I i gn i n - 
sulfonate and 1 part by weight of .sodium o I eo y I me t h y I - 
taurinate as -etting and dispersing agent, and grinding 
the mixture in a pin disk mill. 

A dispersing concentrate which is easily dispersible in 
water is obtained by mixing 20 parts by weight of active 
compound with 6 parts by weight of aUylphenol polyglycol 
ether (Triton X 207 ), 3 parts by. weight of i so t r i dec anol 
polyglycol ether (8 EO) and 71 parts by weight of paraf- 
finic mineral oil (boiling range, for example, about 255 
to above 377°C), and grinding the mixture in a ball mill 
to a fineness below 5 microns. 

An emulsifiable concentrate is obtained from 15 parts by 
weight of active compound, 75 parts by weight of cycLo- 
hexanbne as solvent and 10 parts by weight of oxethylated 
nonylphenoL MO EO) as emul-sifier. 



Chemical Examples 



- 15 



— ^""''"^ ^ , o (! irn -^-ptb^'V^^^bQ'^y '•P^^'^y *• ^ 

1-F tho»vcarbonyleth y l 8-(A-chloro ^ x 

i:.9-dioxo-i «-diazabicycl ^^ . , Qlnonane-2 - c a rbo^yjate 

5 37 3 g (0.10 moD of b n s - ( 1 - e t ho x y c a r bony L e t hy I ) P^peri- 
d.:e-2,6-b.scarboxylate -ere dissolved ,n 200 .1 of 
.oluene. 22.6 g (0.10 .oD of . - c h I or o - 3- e t ho x y c a r bon y I - 
Phenyl .socyanate, dissolved in 50 ™i of /^^^ 
added drop-,se at 20 - 30°C. Mter stirr,ng for 1 our 
10 at roo. temperature, the .i«tore was stirred for a fur- 
ther 3 hours at 80°C. After removing the solvent by 
,.stUlat,on, the solid -h,ch remained was --"^^^^ 

.h.nol 39 5 q (82% of theory) of 1 - e t h o x y c a r b o n 
from methanol. i^.J a 

vlethyl 8-(4-chloro-3-.th = .x = .r»on,Lohen,0-7,9-0.<..o- 
,5 ,,8-dUz,bi=ycLoC«.3.0]nonane-2-carbo.,C3.e ..r. ob..>..d 
in ,.e for» of colorless crystals 0* -Uing oo<.t,: 
128°C. 

7!"'!,l„-.-„,.„ro-S-.e. envl)-2-.e.h,l-7,9-d^o.o ^ 

20 1.8-diaiab- 'r^i"l''-^-°J"°"^"' 

20.2 , .0.10 .00 0. .-.b,o^o-2-.,.oro-5-.etho.,b^enxl 
isocyana,., d.ssolved ,n 100 ™> o1 .ol..-. „.,e added 
..ooli.s. .0 ,7., , <0..0 .on o, ...yl .-.e,.,.o-per,d.n. 
2-carbox,late . r, 100 .1 of tol.ere. The m.x.ure -as 
25 s.T.ed .0. 3 ho.rs a. 100°C. The soWen. -as re.o.ed 
d,stUla.,o. under red-.ed pressure, and tbe res.d.e 
.as dr,ed .n a h-ah varuu. .0 constant -eight. 33.0 9 
,„X of theory. „ 8-..-chtoro-2-fUoro-5-.etho«yphenyL.- 
2-.ethyt-7,9-dio.o-l,8-d.azabUyctoCi.3.0]nonane -ere 
30 obtained in the for. of a oale yelto- syrup. 



Example 3 

Ethyl 8-(4-chLoro-2-f Luoro-5 -methoxyphe^yU-7.9-d^oxo- 
^8-diazabicyc^Q [4.3■0]nonane-5-carboxyLate 

20:2 g (0.1 mol) of A-chloro-2-fluoro-5-methoxyphenyL 
5 isocyanate, dissolved in 100 ml of c h I 0 r oben z e ne , were 
added dropwise to 22.9 g (0.1 n,oL) of diethyl pipendine- 
2,5-dicarboxylate in 150 ml of ch I orobe n 2 en e . The mix- 
ture was stirred for 3 hours at 100°C, the solvent was 
removed by distillation, and the residue was dried in a 
10 high vacuum to constant weight. 37.8 g (98% of theory) 
of ethyl 8-(4-chloro-2-fluoro-5-methoxyphenyU-7,9-dioxo- 
1,8-diazabicyclo[A.3.0]nonane-3-carboxylate were obtained 
in the form of a h oney -c 0 1 or ed syrup. 

Example 4 

^ —""'^ ^-^^-^''^°^°-2-fluor o-5-methoxyohenyl)-7.9-dioxn- 
1.^.8-tr iazabicyc loC4.3.0 3nonane-5-carboxylate 

10-1 g (0.05 moU of A - c h I 0 r 0 -2 - f i uo r o- 5 -me t h 0 x y p heny L 
isocyanate, dissolved in 70 ™i of toluene, were added 
dropwise within 1 hour to 11.5 g (0.O5 mol) of diethyl 
D Piperazine-2,3-dicarb.oxylate in 100 ml of toluene at 

20°C. Jhe mixture was subsequently stirred for A hours 
at 100°C, and the solvent was removed by distillation. 
The residue which remained was t r i t u r a t e d w i t h hexane and 
the solid was filtered off under suction. U.8 g (77% of 
theory) of ethyl 8- ( 4- c h I 0 r o-2 - f I uo r 0 - 5-m e t h 0 x y p h e n y I ) - 
7,9-dioxo-1,4,8-triazabicycLo[4.3.0]nonane-5-carboxylate 
were obtained in the form of pale yellow crystals of 
melting point 56 - 58°C. 

E i( amp I e 5 

8-(4-Chlorophenyl)-7- imino-9-oxo-1,8-dia2abicycloC4.3.m - 
non a n e ~ " 

15.4 g (0.1 moU of 4-chlorophenyl isocyanate, dissolved 
in 50 ml of toluene, were added dropwise to 11.0 g (0.1 
mol) of 2-cyanopiper idine in 80 ml of toluene. The 
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mixture was stirred for A hours at 100°C, and the solvent 
was removed by distillation. 26.0 g (98% of theory) of 
8-(4-chLorophenyl )-7-imino-9-oxo-1,8-diazabicycloC4.3.0]- 
nonane were obtained in the form of a pale brown glassy 
material. 

E xampl e 6 

8-(4-Chloro-2-fluorn-5-niett.oxyphenyl)-3,5 -diir3thyl-7,9- 
d i 0 xo-4-oxa-1,8-diazabicyclo[A.3.0]nonanc 

20.2 g (0.10 moL) of 4 - c h I o r o-2 - f I uo r o- 5-me t h o x y p h e n y I 
isocyanate, dissolvi-d in 100 ml of toluene, were added 
dropwise to 13.9 g (0.10 moD of 3- c y a no-2 ,6-d i me t h y I - 
morpholine in 100 ml of toluene. The mixture was stirred 
for 3 hours at lOO'^C. After'sO mL of 20Z strength aque- 
ous 'i/drochlor ic acid had been added, the mixture was 
stirred ' r a further 2 hours at 100°C. The organic 
phase was separated off, washed twice with 100 ml of • 
water and dried over sodium sulfate. The tack/, solid 
residue remaining after the solvent had been stripped off 
was triturated with diisopropy: ether. 26.4 g, (77% of 
theory) of 8-(4-chloro-2-f luof o-5-methoxyphenyl )-3,5- 
dimethyl-7,9-d1Oxo-4-oxa-1,8-di3zabicycloC4.3.0]nonane 
were obtained in the form of colorless crystals of melt- 
ing point 126 - 131°C. 

Example 7 

8-(4-Chloro-2-fluoro-5-methoxyphenyl)-7,9 -dioxo-3-thia- 
1,8-drazabicyclo[4.3.0]nonane 

20.2 g (0.10 mol) of 4- c h I oro-2 - f I -io r o-5-me t hox y pheny I 
isocyanate, dissolved in 50 ml of toluene-, were added 
dropwise to 17.5 g (0.10 mol) of ethyl 1 , 3 - 1 h i a z ane -4 - 
carboxylate in 150 ml of toluene. The mixture was 
stirred for 4 hours at 100°C, and the solvent was 
removed by distillation. The solid which remained was 
triturated with di-isopropyl ether and dried. 
24.9 g (75% of theory) of 8 - ( 4 - c h I o r o - 2 - f I uo r o- 5 - me t h o x y - 
phenyl )-7,9-dioxo-5-thia-l,8-diazabicyc loC4. 3. ODnonane wer 
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obtained in the form of pale yellow crystals of melting 
point 55 - 61°C. 

Example 8 

8-(4-Chlo-o-2 -fluoro-5-pr op^rqyloxy phenyl )-2- ( 1.5-dioxo- 
lan-2-yL)-7,9-dioxo-1,3-diazabicyclo [4.3.03nonane 

11.3 g (0.05 mo.l) of 4- c h I o ro-2- f L uor o- 5-p ropa r gy I o x y - 
phenyl i s oc y an a t e , d i s so I ved in 50 ml of toluene, were 
odded dropwise to 11.5 g (0.05 mol ) of ethyl 6-^1,3- 
d^oxolan-2-yl)-piper idine-2-carboxylate in 100 ml of 
toluene. After the mixture had been stirred for 3 hours 
at 100°C, the solvent was removed by distillation, and 
the residue was dried in a high vacuum to constant weight 
19.8 g (97X of theory) of 8- ( 4- c h I o r o-2 - f I uo r o- 5 -p r op a r gy 
oxyphenyl)-2-( 1,3-dioxolan-2-yl )-:^9-dioxo-1,8-diaza- 
bicycloC^.3.0]nonane were obtained in the form of a 
colorlessglass. 



Example 9 

A-Benzyl-8-(4-chLoro-2--fLuo 



r opo«yphcnyl )-7,9- 



dioxo--1,A.8-triazjbicycLo[4.5.03nonane 

11.5 g (0.05 mol) of 4- c h L o r o-2 - f I uo r o- 5 - i s op r opo • y p h e n y L 
isocyanate, dissolved in 50 ml of toluene, were added 
dropwise to 12.4 g (0.05 moD of ethyl 4 -be n z y I p i pe r a z i ne 
2-carboxylate in 100 ml of toluene. The mixture was 
stirred for 3 hours at 100°C, and the solvent was removed 
by distillation. After drying the residue in HV to 
constant weight, 30.7 g (96% of theory) of 4-ben z y I -8- ( 4- 
chloro-2-fLuoro-5-isopropoxyphenyl)-7,9-dioxo-1,4,8- 
tr -,azabicycloL4.3.0jnonane were obtained in the form of a 
pale yellow syrup. 



HV = high vacuum 



Example TO 

2 2 2 - Tr ifluoroethy' 
Phenyl )-7-ox 
c arboxy I ate 

"^::r;::;r:;T;:;::::r:r;;:-- 

-as starred , = r j"^^ 
t.iturated with n-.e-an, and dr.ed. 1 .8 9 
theor,) of '.2-": - , « d i a ! at. i c , c I o t i . 3 . 0 1 - 

„o.an,-2-ca.bo.,la.e -er. o..a,ned - = 

: be^ge crystals of melting po,nt ,3. - 

co.po.nds (U of rabl. , belc- can be o^^a^.d ,n an 
analogous fashion. 
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The aax age to weeo Diants or tne :rpo Plant compatiDi 
teas assesseo according to a key, in which the effecti 
ness is e»Eressed b> values from 0 - 5. in this: 





= no 


ac t ion 


or damage 




1 


= C 


- 2o: 


action or 


d a (T. :• G e 


2 


= 2C 


- 4 


action or 


aar Te 


3 


= 40 


- 6o: 


action or 


dairage 


i. 


= 60 


- 80^ 


action or 


damage 


10 5 


= 80 


- lOo: 


action or 


damage 



1. Pre-emerge"t actioD on weeds 

Seeds or rhizome pieces of mono c o t y L e do n ou s and dicot- 
yledonous weed plants were placed in sandy loam in 
Dlastic pots i - 9 cm) and covered with soil. The 
compounds according to the invention, formulated in the 
form of wettable powde's or emulsion concentrates, were 
then applied in varying dosages to the surface of the . 
covering soil as aaueous suspensions or emulsions with 
an app I i c a t i ona I amount of water equivalent to 600 - 
800 l/ha. 

After treatment, the pots were placed in a greenhouse 
and kept under good growth conditions for the weed 
plants (temperature 23 plus/minus 1°C, relative air 
hum id i ty 60 - SOX ) . 

■ The optical assessment of the plants or emergence 
damage in comparison to the untreated controls was car- 
ried out after emergence of the test plants after an 
experimental time of 3 - 4 weeks. 



As the assessment values in Table 2 show, the compounds 
according to the invention have a good herbicidal pre- 
emergence activity against a broad spectrum of weed 



grasses and weec 



See.s =r r^,=o.e ..ec.s ». none = o . , . .»onou s an. 

,U po,s.(* -' c.l, covered -i.n so,L, an. 9e.— 
in a gre.nnouse under 900d aro.tn conditions. "t 

p.ar.t. .ere treated at t»e tnree-.ea. sta^e t.^e, 
weeks after sowing. 



vent ion, f ormul atec 



20 



Tne compounos according to tne 
as -ettat>Le po.ders or as e.uLs.on concentrates, -ere 
3..a.e. on:o t.e green o.a.t parts ^ ^ ^ ^ ^ ^^^^ ^l^^ 
.aving an acoMcat^onat a.oun: of -ater eau.vaLent 
6GC l/ha, ana the action of the p r ep a r a t , ons w as 
333esse. opt.caU. in co.par,son to .n t r e a t ed c on s 
3..er the test plants had stood for about 3 - . -eeks 
,r a greenhouse under opti.u. gro-.th conditions (tem- 
perature 23 pLus/.inus 1°C, relative air hu.idity 
60 - 8CX). 

T„. .,en., accordin, to the invention atso ha-,e a ,ood 

po..-e.er,en. Her.U.dat artWU, a,a.n., a .road soec- 

4 -rnnomicaUy important weed grasses and weeos 
trumoTeconomicaiiy'i'k'" 

(Table 3). 



■Tabelle 2: Pre-emergent action of the compounds ' 

1= wn Dose herbicidal action 

Example No. ,°°ofa.i./ha STM CRS SIA LQM 



2 
5 
6 
7 
54 
55 
63 
G4 



2.5 
2 .5 
2.5 
2.5 

2.5 5 



5.5 -5 5 
5 5 5 5 



2 .5 
2 .5 

2.5 5 5 

2. 5 5 5 

2_5 5 5 



5 5 5 

5 5 5 6 



Tabelle 3: Post-emergent action of the compounds 



Example Dose herbicial action 

kg of a.i./ha STM CRS SIA LDM 



2 


2.5 


5 


5 


5 


5 


5 


6 


2, 5 


5 


4 


5 


5 


5 


7 


2 .5 


5 


4 


5 


5 . 


4 


54 " 


2.5 


5 


5 " 


5 


5 


5 


55 


2.5 


4 


• 3 




3 


4 


63 


2 .5 
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Abbreviations 

STM = Stellaria media 

CRS = Chrysanthemum segetum 

SIA = Sinapis alba 

LOM = Lolium multiflorum 

ECG = Echinochloa crus-galli 

aj. = acn.we substance 
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1. A compound of the formula I, or a salt thereof. 



X ^2 ^3 

....^.N.<*^T. . 



! 

0 



•^1 

in wh ich 

Ar denotes phenyl, naphthyl, pyridyl, quinolinyl or 

isoquinoL inyl, these radicals being monosubs t i tuted 
to tetrasubst ituted, preferably monos ub s t i t u t ed to 
trisubstituted, by identical or different radicals 
from the series comprising halogen, hydroxyl, (C-]- 
C4)alkyL, h a I o ( C i - C 4 ) a I k y I , ( C 1 -C 4 ) a I k 0 x y , (C3-C6)- 
cycloaLkoxy, ( C 3- C ^ ) a L k eny I 0 x y , ( C 3-C ^ > a I k y n y I o x y , 
(Ci-C4)alkoxy-(Ci-C4)-alkoxy, halo(Ci-C4)aLkoxy, 
halo(C3-C6)alkenyloxy, halo(C3-C6)aLkynyLoxy, 
( C 1^04) al kyl th io, ( C 1 - C 4 ) a I k y I s u L f i ny I , (C1-C4)- 
alkylsu.lfonyl, NO2, "CN, -NHRi, c y a n 0 ( C 1 - C 4 ) a L k y L , 
phenoxy., phe no x y ( C 1 - C 4 ) a I k y L , p h e n y I ( C t C 4 ) a L k o x y , 
phenylthio, pheny I s u I f i ny I or p h e n y I s u I f on y L , it 
being possibl for the six I a s t me n t i on e d radicals to 
be monosubs t i tuted, d i s ubs t i t u t ed or trisubstituted 
in the phenyl ring by halogen, ( C i -C4 ) a I ky L , (Ci- 
C4)alkoxy, ( C 1 - C 4 ) a I ko x y c a rbony I , -CN or NO2, or 
furthermore by a radical of the formula 



-C-Z-R4 . -0-P(XR5)2 cr -X-f C 4 2;-z-p.4 



R■^ denotes hydrogen, (Ci-C4)alkyl or phenyl which may 
be monosubs t i tuted or d i s ubs t i t u t ed by halogen, 
(C i-C4)aLkyl, i C yC i,) sikoxy , HO2, CN or (C1-C4)- 
alkoxycarbonyl. 



R2 and R3, independently of one anotner, denote hydrogen, 
( C 1-C4 )al ky L which may be substituted by cyano, 
hydroxyl or ( C -| - C ^ ) a L k o x y , phenyl or benzyl which 
may both be substituted, in each case preferably 
monosubs t ituted or d i s ubs t i t u t ed , in the phenyl 
^'v^^ Silking W^halogen/^C i^C4)aU ( C 1-C4 )ralkoxy ; NO2 
or -CN; (Ci-C4)aUoxy, ( C 1 -C 4 ) -a I k oxy c a rbony I , 
halo(Ci-C4)alkoxycarbonyl, (Ci-C4)-alkoxy(Ci-C4)- 
alkoxycarbonyl, ( C 1 -C4 ) -a I kox y c a rbony.l (C1-C4)- 
al koxycarbony I , carboxyl or a radical of the 
f ormul a 



/ 

-C-N 



?1 
-C-N-N 

0 ^Rio 



R4 denotes hydrogen, (Ci-C4)alkyl which may be mono- 
substituted to hexasubs t 1 tuted by halogen and/or 
monosubst ituted or d i s ub s t i t u t e d by ( C 1 - C 4 ) a I k o x y , 
(Ci-C4)alkoxy(Ci-C4)aLkoxy, (Ci-C4)alkoxycarbonyl, 
(Ci-C4)alkylthio, ( C 1 - C 4 ) a I k y I s u I f i ny I , (C1-C4)- 
aUylsulfonyl, ( C 1 -C 4 ) a I k y I am i no , -CN, furyl, 
tet rahydrof ury I , benzofuryl, phenyl, phenoxy or 
benzyloxy, it being possible for the six last- 
mentioned radicals to be monos ub s t i t u t e d to tri- 
substituted, in each case in the phenyl ring or the 
heteroaromat ic ring, by halogen, {Ci-C4)alkyl or 
(Ci-C4)alkoxy, ( C 3- C 6 ) c y c I oa I k y I , ( C 3- C 6 ) " a I k e ny I , 
cyclohexenyl, ( C 3-C6 ) a I ky ny I or phenyl, which may 
be monosubst i tuted to t r i subs t i t u t e d by halogen, 
(Ci-C4)alkyl, ( C 1 -C 4 ) a I koxy 0 r ( C ^ C4 ) a I kox y c a r bony I ; 
or a radical of the formula 



Where the L astment ioned radical is excluded -hen 
Z = S, 

R3 denotes hydrogen or ( C 1 - C ) a I k y L , 

denotes hydrogen, (CT-C4)aUa or, together with 

and the nitrogen atom connecting these. radi- 
cals, a 5- to 7-membered heterocyclic ring which 
can contain as ring members one or t-o radicals 
froa, the series comprising -0-, -S- and -NR.5- and 
wh.ich may be mono s ub s t i t u t ed to t r 1 s ub s t i t u t e d by 
( C 1 - C 4 ) a I k y I ; 

R7 denotes hydrogen, ( C 1 - ) a I k y I , phenyl or benzyl, 

where the phenyl ring may in each case be monosub- 
stituted to trisubstituted by halogen, (Ci-C^.)- 
alkyl, (Ci-C4)al.koxy, ( C 1 -C 4 ) a I k 0 x y c a r bon y L , 
-NO2, CF3, -CN or a radical of the formula 

_C-^^ . -C-OR1 , -C-Ri . -P(XR5)2 °'" 

X Rb 0 0 X 



-S-Ri 
(S)n , 



- 2 3- 

RS and R9, independently of one another, denote hydrogen 
or (Ci-C^)alkyl, or the two radicals and R9, 
together with the nitrogen atom connecting them, 
denote a 5- to 7-membered heterocyclic ring which 
can contain as ring members one or two radicals 
froB the series comprising -0-, -S- and -NR5- and 
which may be'oionosijbstituted to t r i subs t i tut ed by 
(Ci-C4)alkyl, hydroxyl, ( C 1 - C4 ) a I ko x y , phenyl or 
benzyl which may both be substituted, preferably 
monosubs t i tuted to t r i subs t i tuted, in the phenyl 
ring by ( C 1 -C4 ) a I k y I , ( C 1 - C 4 ) a I k 0 x y , halogen or 
(Ci-C4)alkoxycarbonyl, 

R-jO 3nd Ri^, independently of one another, denote hydrogen, 
(Ci-C4)alkyL, phenyl or benzyl which may both be 
substituted, preferably monosubs t i tuted to trisub- 
stituted, in each case in the phenyl ring, by 
halogen, ( C 1-C4 ) a I ky I , ( C 1 -C 4 ) a I koxy , NOg, -CN, 
CF3 or ( C TC4)al koxycarbonyl , or Rig and R -] -j 
together denote the 

radical, 

• R12 and R13, independently of one another, denote (C1-C4)- 
alkyl, (Ci-C4)alkoxycarbonyl, phenyl or benzyl 
which may both be substituted, preferably monosub- 
stituted to tr isubs t i tuted, in the phenyl ring by 
halogen, ( C 1-C4 ) a I ky I , ( C ^ -C4 ) a I k oxy, (C1-C4)- 
alkoxycarbonyl, CF3, -CN or NO2, 

R2 • 0 0 

H -Jenotes =C , -S-, -S-, -S-, -0- or NR7; 

R3 0 

R2 

Q denotes =C , -S- or -0-, 

R3 



denotes 



,R2 0 0 

C . -S-. -S-, -s- 
0 



denotes 0 or S, 
denotes 0, S or NH, 

denotes 0, S or NRft, . ^, 

denotes 1, 2 or 3, and 
denotes 1 or 2, 

with the proviso that m cannot be tHg.. S, SO or 
S02 when Y denotes 0, Ri, Rz and R3 denote H and 
Q and T denotes CH2- 

A compount, of the formula I of clain, 1, in which 

denotes phenyl, which may "be monos ubs t i t u t e d to 
trisu»,stituted by fluorine, chlorine, or bromine, 
(Ci-C^)alkyl, (Ci-C4)alkoxy, ( C 3-C , ) a I k eny I o x y , 
(C3-C4)aUynyloxy, h a I o ( C 1 - C 4 ) a I k y I , haLo(Ci-C4)- 
alkoxy, -NHR1, ( C , -C 4 > a U / l ^ - - > C . - C . ) a L k y L - 



sulfonyl, NO2 or a radical of the formula 
/R-N 

-C-Z-R4 



-x-^c^!:-z-R4 



denotes hydrogen, (Ci-C4)alkyl or ( C 1 -C 4 ) a . k qx y- 
ca bonyl, 

and R3, independently of one another, denote hydrogen, 
(C-,-C4)alkyl, ( C 1-C4 ) a L k o x y c a rbony I , (C1-C4)- 
alkoxy(Ci-C4)alkoxycarbonyl, h a L 0 ( C 1-C4 ) a L k ox > - 
carbonyl, ( C -C A > ^oxy c a rbony I ( C 1-C4 ) a I kox y- 
carbonyl, -CN, carboxyl or 

-?-\ 
0 Rg 

denotes ( C 1 -C 4 ) a I k y I , h a I 0 ( C 1 - C 4 ) a U y I , (C1-C4)- 
alkoxyalkyl or ( C i - C 4 ) a U 0 x y c a r bon y I ( C 1 - C 4 ) a I k y I ; 



denotes H or ( C 1 - C 4 ) a I k y I , 



R7 denotes hydrogen, (Ci-C4)alk>l, "|;"*^\ 

X Rg 

phenyl or benzyl, which may both bs monos ub s t i t u t e d 
or disubst ituted by ( C i -C^ ) a I ' " ' , ( C i - C 4 ) a I k o x y , 
halogen, NOo or =-CF3/ 

Rg and R9 dencte hydrogen, ( C 1 -C ^ ) a I k y I or, together with 
, the nitrogen atom connecting them, a 6-menbered 
saturated heterocyclic ring, 

N /""^ 

M denotes c , -0- or -NP.7- 

Q denotes 

"3 

T denotes • -S- ' 

X denotes 0 or S, 

Y denotes 0 or NH, 

Z denotes 0 or S and 

ffl denotes 1. 

3. A process for the pre pa ratio ii of a cornpound of the 

formula I of claim 1 or 2, or a salt thereof, wherein 

a) where Y = 0 or S, a compound of the formula II is 
rea;. -'i with a compound of the for.Tula III 

^2—/- — 
HN M 
Ar-N=C=X X"^^ 

OR 



- 3 6 - 

in which R denotes H or (Ci-C4)aUyl, or 

b, a ccnpound of the formula II reacted wUh an a^.ne 
of the formula IV 



H-N /M 
NC R, 



c) where Y = 0, a compound of the formula I obtained 
under b) is hydroLyzed, and the compound obtained 
converted, if appropriate, into itz salt. 

4 A herbicid.l comprising a co-po.nr ov the forrr.la 
I of clai-' ^.or 2. or a .a- t-^eo^ anc an inert carrier. 

-5. The use of a compound of the formula I of claim 1 or 
2, or a salt thereof,' as a herbic ide. 

6 A process for controlling undesired p I an t s , w h e r e i n 
an eff-ctve amount of a compound of the formula I, 
or a salt thereof, of claim 1 or ^ is applied to 
these Plants or to the land -red agriculturally. 
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